Role of HLA genes in predisposition to develop insulin-dependent diabetes mellitus.
Insulin-dependent diabetes mellitus (IDDM), or type I diabetes, is the end result mainly of a T-cell mediated autoimmune destruction of pancreatic islet beta cells. Genetical and environmental factors are both of importance in the pathogenesis. Genes in the HLA complex seem to be the most important genetical factors. Among Blacks, Caucasoids and Orientals, IDDM susceptibility is associated with some particular combinations of DQA1 and DQB1 genes in cis or trans position. This strongly argues that susceptibility is primarily associated to the corresponding HLA-DQ molecules themselves. However, weaker contributions by other genes in the HLA complex cannot be excluded. Similarly, a dominant protection is strongly associated with some other DQ molecules, in particular HLA-DQ6, in all three ethnic groups. The function of HLA-DQ (and other class II) molecules is to present peptide-fragments of antigens to CD4+ T cells (mainly helper T cells). Thus, the recognition of certain islet beta cell derived peptides by self-reactive CD4+ T cells, may be an initial event in the pathogenesis. The DQ molecules involved in IDDM susceptibility or protection may exert their function either during thymic development of potential self-reactive CD4+ T cells, or by preferential presentation of certain beta-cell derived peptides to CD4+ T cells, or both. The finding that certain DQ molecules as such confer IDDM susceptibility may lead to new methods to prevent IDDM, for example by using blocking peptide analogues.